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76NAI I 2993 Ex 
The effect of superphosphate on the nodulation of Unicrop 
lupins drilled with the fertilizer. (with C.Lester) 
Locality 
Soil Type 
History 
Fertilizer : 
. .. 
Sowing 
Nodulation 
Nbrth Bannister ( D. Fe:rgu.sl:Jh:)' 
Yellow loamy gravel (buckshot) Jarrah 
.New land 
A b.q.sal of 300 kg/ha superphosphate, 9.6 kg/ha 
auso4 and 2~4 kg/ha ZnO top dressed across plots 
before seedinge Plain super O, 135, 220, 310, 
420 an4 570 kg/ha drilled with the seed. 
Sown May 18 with seed either gum slurry or not 
inoculate~ (80 kg/ha) or lime pellet inoculated 
(90 kg/ha). mhree replications. 
Fifty plants from each plot examined as follows: 
0 =no nodules; 1 = few lateral nodules (10 or 
less); 1 .5 =many lateral nodules; 2.5 =few tap 
root nodules (5 or less) few lateral nodules; 
2.5 =few tap, many lateral (mQre than 10); 3 = 
many tap root nodules; 4 = collar nodules (small) 
5 =collar nodules (large). 
Treatment Nodulation Category (%) 
Inoc. Super kg/ha 0 1 1.5 2 2.5 3 4 5 
... i 0 10 3 5 20 4 32 21 5 
1 35 5 2 9 11 6 21 33 1 3 
220 7 2 5 7 7 23 42 7 
Lime Pellet 310 3 3 7 10 1 0 21 38 8 
420 8 3 5 8 1 2 20 28 16 
570 9 3 7 1 5 9 11 27 1 9 
0 7 9 1 1 4 6 31 24 8 
1 35 6 2 7 6 3 23 33 20 
220 7 4 5 3 7 1 3 45 1 6 
Gum Slurry 310 2 3 10 2 ·7 1 3 38 25 
420 6 3 4 3 1 3 1 7 37 1 7 
570 8 1 7 5 7 ' 1 5 41 1 6 
0 3 0 4 0 0 0 0 0 
1 35 7 0 4 0 0 0 io 0 
220 4 0 4 0 0 0 0 0 
Nil 310 3 1 1 0 0 0 0 0 
420 1 0 4 0 0 0 0 0 
570 4 0 1 0 0 0 0 0 
14:L 
- 4 -
Treatment Nodulation (Summary) % Plant Seed 
Count Yield 
·~ ~ 
Inoc. Super kg/ha 0 1 + L5 2 + 2o5 3 + 4 + 5 1000°s/ha kg/ha 
Nil Lateral few tap many tap 
Lime pellet 0 10 8 24 58 388 0 
135 5 11 17 67 370 413 
220 7 7 14 72 388 634 
310 3 10 20 67 351 861 
420 8 8 20 64 388 1183 
570 9 10 24 57 351 .1584 
Gum Slurry 0 7 20 10 63 .. 296 0 
1 35 6 9 9 76 333 378 
220 7 9 10 74 296 744 
310 2 1 2 9 76 296 840 
420 6 7 1 6 71 ·277 11 33 
570 8 8 1 2 72 333 1 361 
Nil 0 3 4 0 0 351 0 
1 35 7 4 0 0 314 26 
220 4 4 0 O',) 314 0 
310 3 2 0 0 407 110 
420 1 4 0 0 351 52 
570 4 1 0 0 277 160 
Comments: 1o There was a very good response to inocul~tion 
2.- No.n.e of the s.up erphospha te treatments reduced 
nodulation; meaning that the nodulation patterns 
did not show if there had been any reduction in 
rhizobia on the seed~ 
I 
There was no substantf~l difference between lime 
pellet and gum slurry. 
The high rate of super used must be close to the 
highest rate that would be drilled with the seed 
in commercial sow:ings o 
.(j.QAt.y 
The plants were :h:ar•dJO:y affected by brown leaf 
spot (Pleiochaeta setosa) during early floweringo 
The smaller plants (nil inoculation, and low 
super) were severely affectedo 
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TRIAL 2o 76 MO 5 I 2993 RX 
The effect of superphosphate on the nodulation of Unicrop 
lupins drilled with the seed. 
Locality 
Soil type 
History 
Fertilizer 
Sowing 
Nodulation 
Treatment 
: Eancelin (J. Wood)~ 
. 
0 
Yellow sand, Banksia, Christmas Tree, blackboy 
scrub. 
New land cleared 1973. Wheat 1974, 1975. 
Plain super, O, 100, 200, 297, 410, and 620 
kg/ha drilled with the seedo 
Sown May 4. Gum slurry and nil inoculated seed 
sown at 90 kg/ha and lime pelleted seed sown at 
100 kg/ha. 
See Trial 1 o 
Nodulation (%) . Plant Seed 
.~ Counts y_i e],d 
InOCo Super hg/ha 0 1 +1 0 5 2+2.5 3+4+5 1000' s/ha . kglha 
Nil Lateral few tai: Many tap 
Lime Pellet 0 3 4 21 72 459 
100 3 4 1 4 79 440 
200 3 2 1 3 82 422 
297 3 9 19 72 440 
410 5 6 20 69 357 
620 3 7 27 63 304 
Gum slurry 0 4 7 14 ·. 75 447 
100 2 2 9 87 487 
200 1 2 1 6 81 431 
297 1 4 1 9 76 410 
410 4 9 17 70 320 
620 1 4 1 5 80 376 
Nil 0 2 2 1 3 83 490 
100 1 2 17 . 80 437 
200 1 9 1 6 74 410 
297 1 3 1 2 84 360 
410 2 3 1 9 76 336 
620 2 7 1 4 77 308 
Comments: 1. There was no responce to inoculationo 
2o There was a gradual decline in plant numbers 
with increasing superphosphateo 
3. There was no effect of superphosphate on 
nodl,llationo 
406 
1071 
1018 
111 7 
986 
893 
499 
11 36 
1008 
1223 
992 
1024 
506 
955 
1130 
1264 
1046 
1099 
144-
I 
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TRIAL 3 76 MOo/2993 EX 
The effect of manganese superphosphate on the nodulation of 
Unicrop lupins drilled with the fertilizer. 
Locality 
Soil type 
History 
.. 
Fertilizer 
Sowing 
" Nodulation 
Treatment . j 
• 
' . ' . 
•· .. 
. . 
.. 
" 
Lancelin (J. Wood)o 
Yellow sand, Banksia, Christmas tree, blackboy 
scrub,, 
N•ew land cleared .1975. Wheat 1974, 1975~ 
200 kg/ha plain superphosphate ~op dressed 
across plants prior to seeaing. Plain super-
phospha teat 200 kg/ha and MnS04 at either 
O, 14, 28, or 42 kg/ha drilled with the seed., 
Sown May 4 •. Gum slurry and nil inoculated 
seed sown at 90 kg/ha and lime pelleted seed 
sown at 100 kg/hao 
See Trial 1. 
' 
Nodulation (%) P'.Lan i 
Count 
Seed 
Yield 
Inoc. , Mn·so4(kg/ha) 0 1 +1 • 5 2+2e5 3+4+5 1 OOO's./ha 
I 
I 
Nil Lateral Few tap Many tap kg/ha I 
Lime 
Gum 
Nil 
P'ell et I 0 2 7 17 74 403 ,'f 49 
14 3 5 10 82 354 1b67 
28 3 5 19 73 425 /993 
I 42 3 4 113 80 370 1011 
slurry I 0 1 7 20 72 462 733 
I 
14 1 2 20 77 434 1030 
28 0 5 1 5 80 465 980 
1· 42 
i 
2 4 29 65 422 1061 
' 66 ! 0 3 6 25 317 811 
! 14 1 5 1 5 79 397 986 
28 2 5 25 68 367 1030 
42 4 3 22 72 379 1099 
l ···+•• .. .. 
Comment: 1 • There was no respotf"se to ino'c~\lia tion at this site .. 
2e There was no effect of manganese on nodulation. 
i 
I 
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TRIAL 4 76 WH 4/2993 EX 
The effect of superphosphate on the nodulation of Unicrop 
lupins drilled with the fertilizer. 
Local;i.ty 
Soil Type 
History 
Fertilizer 
Sowing 
Nodulation . 0 
Wongan Hills Research Station (Paddock 3 WB) 
Elphin loamy sande Hardpan at variable depth 
Cleared 1947. 2 700 kg/ha super. Last two 
crops 1 969, 1972. Pasture.· 
SupP.rphosphate drilled at O, 50, 100, 200 or 
300 kg/ha . 
Sown June 1 • Gum slurry and non inoculated seed 
sown at 90 kg/ha and lime pelleted seed at 100 
kg/ha. · 
See Trial 1 ... 
Treatment Nodulation (%) 
-
Inoc. 
Lime Pellet 
II 
1Gum slu,rry 
Nil 
Comments: 1 .. 
/ 
Sup er kg/ha ' 0 1+1<>5 2+2o5 3+4+5 
Nil Lateral Few tap Many tap 
0 24 47 1 2 18 
50 26 35 26 1 2 
100 24 ( 44 22 10 
200 28 42 22 9 
300 9 68 1 9 4 
0 14 48 24 14 
50 29 37 20 1 5 
100 28 37 27· 8 
200 54 21 1 9 5 
300 27 47 21 6 
0 29 29 23 17 
50 44 31 1 6 8 
100 18 66 1 2 4 
200 14 54 1 9 1 2 
300 39 28 19 14 
Sown'. into surface moist soilo Germination 
started but was delayed because of dry con= 
ditions for next 4 weeks •. 
2o No response to inoculation., It seems likely that 
few inoculant rhizobia survived. 
3. Trial was very weedy., Ry~ grass killed with 
application of Hoe ( 1 o? 1 ~~F h,~J., However other 
grasses took overo Trial was not harvested., 
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TRIAL 5 76 WH5 I 2993 EX 
The effect of depth of sowing on the nodulation of Unicrop 
lupins. 
Locality 
Soil Type 
History 
:: 
0 
0 . .. 
Fertilizer · : 
Sowing 
Nibdulation . . 
Wongan Hills Research Station (Paddock 3WB) 
Elphin sandy loam 
see 76 WH4 - Trial 4e 
200 kg/ha plain superphosphate 
Sown June 1 ~ Gum slurry and non inoculated 
seed sown at 90 kg/ha and lime pelleted seed 
at 100 kg/ha. · 
See trial 1 
Treatment Nodula tion ( %) 
0 1 +1 • 5 2+2.5 3+4+5 
Inoc .. Depth Nil Lateral Few Tap Many Tap 
Gime Pellet Surface 54 42 4 0 
2.5-5.0 cm 53 37 8 0 
10 - 12 cm 45 39 11 4 
(}um Slurry Surface 66 30 7 0 
2o5-5o0 cm 45 46 9 0 
10 - 12 cm 47 33 1 5 3 
~il Surface 30 54 1 5 0 
2.5-5.0 cm 54 35 9 2 
10 - 12 cm 59 27 14 1 
Comments: No meaningful results. (see comments Trial 4) 
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TRIAL 6 76 AL 1 I 2993 EX 
The effect of manganese superphosphate on the nodulation of 
Unicrop lupins drilled with the seed. 
]Locality 
Soil type 
History 
Fertilizer 
Nodulation 
.. .. 
.. .. 
. . 
Treatment 
, .· 
Mt. Many P'eaks (D.C & E. Egan) 
Sand over gravel 
Old land cleared about 16 years. 1.25 tonnes 
super. No super 1975. Last crop 1969~ ·No 
lupins previous to the trial. 
Plain super at 200 kg/ha and Manganese sulphate 
at either O, 14, ~9 or 32 kg/ha drilled with the 
seed sown at 90 kg/ha and lime pelleted seed 
sown at 100 kg/ha. · 
See trial 1 • 
Nodu1atiQn Plant Seed 
Count Yield 
o-: .,1+1.5· 2+2.5 .. 3+4+5 ) 1000's/ha kg/ha 
Inoc. JYinS04 kg/h8: .Nil Lateral Few Tap 1"!any Tap . ' 
[;ime Pell et 0 1 1 2 96 290 610 
14 0 8 3 89 280 922 
29 2 3 4 91 231 887 
38 1 9 5 85 265 924 
}um Slurry 0 0 1 1 98 330 576 
14 1 4 7 88 339 846 
29 2 4 6 88 326 860 
38 0 4 8 88 363 791 
Nil 0 1 4 4 91 320 541 
14 0 5 5 90 336 776 
29 1 1 5 93 280 747 
38 1 .2 10 87 323 852 
Comments: 1. No growth response to inoculation. Excellent 
nodulation without inoculation. 
2. There was no a:(fect of manganese on nodulation, but 
manganese signlficantly improved seed yield; there 
were no differences between manganese treatments. 
3o There was no affect of manganese on plant establish:-
ment. 
4. There were significantly f,ewer plants in the lime 
pelleted treatment than the other two. 
14-8 
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TRIAL 7 76 JE30 I 2613 EX 
The effect of inoculation and furigioide treatment of seed on the 
nodulation and growth of freezer peas. . 
(This trial was established by Mr. J. :Nt!dman of the Albany 
Regional office and Mr~ T~ Stock of the Jerramungup District 
office. Nodulation assessments only were done by us)~ ·· 
Locality • . 
Soil type . . 
History . . 
Fertilizer . . 
Inocu1at;ion 
Fungicide . . 
Nodu1ation· . . 
Boxwood Hills, Bremer Bay Rd (R. Stone~) 
Sand over gravelly clay. 
Old clover paddocko 
200 kg/ha Copper Zinc superphosphate Mix A 
sown with the. seed. 
Seed ~noculated with commercial peat cultureo 
Fungicide applied to seed prior to inoculation; 
except for treatment 8(see table) in which 
TJ:ti:ram was applied to gum slurry inoculated 
seed after inoculationG 
Sampled September 1 ' 1976. 
50 plants per plot. Nodulation was categor-
ised for each plant as follows: 
0 = no nodules 
1 = no nodules upper root*, { 10 lower root 
2 = (10 " " II 0 " 11 
2.5 = (10 " " 11 < 10 " " 
3 = )10 " " " 0 " " 
4 = )10 II II " .( 10 " " 
5 = )10 II " " )10 II II 
* Upper root within 2 inches of seed placement 
Small = (2mm, Medium = )2-<.4mm, Large = )4mm 
.i: 
~-Lr 
-U'1 
0 
1 
2 
3 
4 
5 
6 
7 
g 
9 
10 
THE EFFECT OF METHOD OF INOCULATION AND FUNGICIDES 
ON NODUI,ATION OF FREEZER PEAS (VAR. FROSTY) AT BREMER BAY (76JE30) 
Pl.ant Nodulation 
Density Tap Nodule Number 
1000's Total Root p~er Plant 
Treatment per ha. Rating % % .. 
Total Small Large 
Untreated South Australian seed 376 0.03 1 0 0 0 1 0 0 1 0 
Untreated Kendenup seed 420 0 0 0 0 0 0 
I:iime Pellet + Inoc. 320 2.33 93 51 12o2 11 0 8 0.4 
L.P. + Inoco + Captan 268 0.30 1 5 3 0.4 0.4 0 
G.S. + Inoc. + Captan 356 0 0 0 0 0 0 
L.P. + Inoc. + Thiram 256 2.07 89 43 7.4 701 o~~ 
G.S. + Inoc. + Thiram 392 L32 61 44 3o0 2.9 o. 1 
G.S. + Inoco + Thiram (after 
inoc.) 412 2.22 85 70 9.0 8.5 0.4 
L .. P. + Inoc. + Benlate 344 2.53 96 53 12 .. 7 15.6 0 .. 4 
G.S. + Inoc. + Benlate 368 0.33 1 6 7 0.4 0.3 0 
* Plants sampled for nodulation assessment 
Yields 
OoD wt Total P'eai:: 
per 
Plant* 
Tops 
(mgms) Tonnes/ha 
·-
268 8045 1 o 6S 
235 11 0 01 2.os 
231 13.79 208;:'. 
263 10.85 2. 2~ 
304 7.62 1.6( 
280 15.46 3. 3S 
31 1 1 3.86 3.04 
273 15.81 3.39 
280 14.02 3.02 
270 9.48 2. 11 1 
Cbmments: 
2 
3 
4 
5 
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Very good response to inoculation 
Captan seriously reduced nodulation 
Thiram slightly reduced nodulation on the lime 
pelleted seed, but had a greater effect on the 
~ slurry inoculated seed. When thiram was 
added to the gum slurry inoculated seed after 
inoculation the harmful effect was not as great 
l3enlate had no affect on nodulation when the seed 
was lime pellet inoculated. 
The absence of a gum slurry treat~~nt without 
fungicide makes legitimate compart;t'ons of lime 
pellet and gum slurry effects impossible. 
However in a similar trial last year there was 
little difference between gum slurry without 
fungicide and gUI!l slurry with thir~m (applied 
after inoculation). ]fit is assumed that a 
similar result would have been abtainP.d this year 
then the gum slurry with thira.m (after inoculation) 
treatment might be considered a "kind of" control 
in this year's trial. 
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TRIAL 8 76 D5 I 2994 EX 
The response of subterranean clover to inoculation on new land 
at Denmark 
·Locality 
Soil 
History 
Fertilizer 
. Sowing 
Treatments 
Nodulat,i.on 
Host 
Woogenellup 
Yarloop 
Larissa 
Trikkala 
39327YB 
210.10.26.1 
Mean 
. . 
. . 
Denmark Research Station 
Loamy gravel. Jarrah 
New land cleared 1975 
1 tonne li.me autumn 1976. At sowing 200 kg/ha 
mix No 1 au, Zn, Mo superphosphate; 400 kg/ha 
plain super; 200 kg/ha muriate of potash; 
50 kg/ha MnS04 • 
Lime pellet inoculated seed sown in:to 4 x 4m 
rows (40 cm apart) seed 4cm apart. Sown into 
moist seed bedo 
Yanninicums (Yarloop 9 39327YB,· . Laris·sa, 
Trikkala) and stXbs {Woogenellup, 210.10.2601 = 
Kabatiella tolerant Daliak x Bacchus Marsh 
Cross). . 
Inoculants: Nil, TAI, WU95, CC2480a, CC2238b, 
CC2470g and CC2484g - the latter 3 being 
isolates from Mr. J.Brockwell, C.S.I.R.O. 
Canberra that he considers promising £oT 
Yanninicums. 
*26 May 
wn ca cc cc 
Nil TAI 
cc 
2480a 95 2238b 2484g 2470 g Mean 
1 .05 1 0 1 4 
0.63 2.44 
0.96 2.45 
1 .05 2.69 
o .. 78 1 .. 88 
0 0 86 2 0 51 
0. 89 2 .1 9 
2.43 
2.6Q 
2 0 31 
2.55 
2.54 
2.52 
2.49 
2.68 
2•54 
2.34 
2 .81 
2 .. 15 
2.57 
2.52 
2.76 
2.89 
2.83 
2.79 
2.52 
2 0 61 
2o73 
2.52 
2.62 
2o45 
2.77 
2 .. 50 
2 .. 57 
2,.. 57 
2" 12 
2.40 
2.32 
2.59 
2 0 31 
2.37 
2.35 
2010 
2.30 
2.24 
2.46 
2 .10 
2 .. 29 
2.25 
LSD's (P0( .• 05): Treatments 0.595; Hosts 0.225; Inoculant 
0.243, Inoc x Host =NS. 
* 0 :;: nodules - 5 = many nodules on top (0-5cm) and 
bottom ()5cm) parts of root system 
15:1. 
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Nodulation: 1 3 August 
cc wu cc cc cc 
Host Nil TAI 2480a 95 2238b 2484g 2470g 
Woogenellup 1 • 7 3 .. 1 3.15 3 .1 3s48 3 .11 3.0 
Yarloop 2.5 3.0 3 .1 3.07 3 .19 3.2 3.2 
Larissa 208 2998 3•33 3.25 3 ~ 1 5 3.30 3.1 5 
Trikkala 2.7 3.20 . 3~20 3.15 3.12 3.05 2.,99 
39327YB 3.25 3.2 3.50 3.2 3 .. 0 3.17 2.94 
210 .. 10 .. 26.1 2.55 3.10 3.50 3~15 3 .1 3.0 3.25 
Plant wt {Oven dry) 26 May m.gm/plant 
cc wO cc cc cc 
Host Nil TAI 2480a 95 2238b 2484g 2470g e 
Woo gen ell up 96 101 93 1 31 167 102 130 
Yarloop 1 55 71 106 89 106 59 124 
Larissa 84 98 82 62 88 1 33 79 
Trikkala 108 1 20 95 1 1 1 11 4 11 4 123 
3~327YB 88 68 127 61 96 77 80 
210 .. 10.26.r 69 71 105 102 94 100 111 
:Nlo sie?Piificant · differences 
Plant wt (oven dry) 1 3 August gm/plant 
Host cc WU cc cc cc 
Nil TAI_ 2480a 95 2238b 2484g 2470g Mean e 
Woogenellup 1 .,86 2o75 2 .. 89 2o74 4.52 3.27 2 .. 90 2.99 
Yarloop 2.76 3o45 4.25 3.1 5 4.34 4.92 4o64 4. 1 6 
Larissa 2.63 3.74 3o44 3°54 4.28 4. 31 4.35 3o 76 ' 
·Trikkala 2.48 4.,56 3.89 3.84 5.57 3.49 5 .1 3 4 ··14 
39327YB 2. 91 5~53 4.07 3.06 5~22 4.29 5 .. 00 4.59 
21 0 0 1 0 • 2 6 .. 1 1 • 95 2 •24. 3.73 3.61 3 0 21 3.06 4.29 3o 1 6 
Mean 2.12 3.78 3.98 3.32 4.,52 3.$9 4.36 
LSD's ( o. 5%) Treatment means = 1 .66 
Host means. = 0.63; Inoculant means = 0.68 
Comments: 
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1. There was a nodulation response to inoculation. 
2. Nodulation improved with time. . . 
3~ Nodulation differences not reflected in yield at 
t~e first sampling. 
4. Yield differences were sig.nificant at the later 
samp]ing., 
~elevant comments for each host are: 
Woogenellup:. · CC2238b was the only inoculant that gave a yield 
significantly greater than that of the non-inoculated control., 
There was no difference between: CC2238b, CC2480a, CC24849 and 
CC2470g. . 
Yarloop: CC2484g and CC2470g out-yielded 'nil inoculation., 
CC2484g out-yielded WU95 which did not differ from any of 
the other treatments. 
Larissa: CC2470g. was the only treatment to out-yield nil 
inoculationo There were no differences between any of the 
inoculated treatments., · 
Trikkala: CC2238b, CC2470g, and TA1 out-yielded nil inocul-
ation. CC2238b was superior to CC2480a, WU95 and CC2484g. 
39~27YB: T.A1, CC22.38b, and· CC2470g out-yielded nil 
inoculation, CC2470g out-yielded T.A1. 
Comments: 1. WU95 was no better than nil inoculation or 
any of the yann1n1cums. Some of the 
alternative strains, particularly CC2238b and 
CC2470g obtained from Mr., J., Brockwell show 
considerable promise and will be further tested 
in 1 977. 
2. The growth of Larissa was net good and ~nly 
one inoculant gave a significant growth 
response on this variety. 
154-
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TRIAL 9 76 BY2 I 2994 EX 
The Response of subterranean clover to inocuihation on an old 
annual pasture - with little subterranean clover. 
Locality: Dardanup (F. Craig) 
Soil: Waterloo Clay· 
History: Old land 
Fertilizer: 200 kg/ha Cu, Zu, Mo, No. 2 mix superphosphate 
·hand broadcast.and raked in prior to seeding. 
Sowing: Lime pelleted and inoculated seed sown 4 cm apart 
in 4m rows 40cm apart. Sown into moist seed bed. 
Treatments: Yanninicums (39327YB, Trikkala, Larissa, Yarloop) 
and Woogenellup. Inocula.ti.ts Nil, TA1, WU95, ., 
CC2480a and CC2238b. . 
Nodulation 6 July 
Host Nil TA1 CC2480a WU95 CC2238b 
--------,----···-~..-.~--~· 
Woogenellup 2.82 2.69 2.64 3.08 2.87 
Yarloop 3 .1 5 3,,22 3.28 3.40 3.15 
JJarissa 3.05 2. 91 3.00 3.25 2.78 
Trikkala 3.17 3.41 3. 11 3.57 3.44 
39327YB 2.98 2c70 2.73 2.84 3 .1 5 
Mean 3.0~ ~.~m ~.95 3.~3 3 .. 0 
LSD8 (P~0~05) Treatment means Oo43; Host and Inoc. 0.19 
Inoc. x Host int era.ct ion N. S. 
Plant weight (oven dry) 6 July mgm/plant 
Host Nil TA1 CC2480a WU95 CC2238b 
Woo gen ell up 38 58 39 72 54 
Yarloop 49 59 71 59 91 
Larissa 56 59 59 43 55 
Trikkala 47 65 60 66 54 
39327YB 66 65 63 86 71 
No sign:i,ficant differences 
• Mean 
2.82 
3.24 
3.00 
3.34 
2Q88 
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Plant weight (oven dry) 23 September gm/plant 
\1,· 
Host Nil TA1 CC2480a WU95 CC2238b Mean 
Woogenellup 4. 51 6.04 5.16 4.76 5. 71 5o23 
Yarloop 5 .1 9 5~85 7 .. 24 5.38 5.55 5.83 
Larissa 2.61 2.79 2.73 3.26 3.28 2.93 
Trikkala 4.89 6.27 7.69 6.68 5.72 6.25 
3Sl32'fYB 4.50 2.96 2.95 3.49 3.16 3.27 
LSD' (P<O. 05) Host 0.87 
Comments: 1. The nodulation. of' ·wu95 and CC2238b was superior 
to other treatments which did not differ from 
the non inoculated control. · · 
2. Ther~ was adequate nodulation by soil rhizobia and 
no worthwhile response to inoculation. 
3. The plots were very grassy at time of second 
sampling. 
4. The growth of Larissa and 39327YB was very poorp 
compared with Woogenellup, Yarloop anQ. Trikkala. 
/Sb 
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TRIAL 10 76 LG1 I 2994 EX 
The response of ear},y maturing subt erran,ean clovers· to 
inoculation.* < 
Locality: Lake King (Mn Capper ) 
Soil: Yellow loamy sand/gravel 
History: New land 
Fertilizer: Plain super 150 kg/ha land broodcast and raked 
in. 
. ·. '. . 
Sowing: Lime pelleted qnd inoculated seed sown 4cm apart 
in 4m rows 40 cm apart. Sown dry~ 
Treatments; Geraldton and Dwalganup, commerc·ial controls, 
compared with 5 early vaieties being consi'dered 
for qommercial rel.ease. 
Nodulation 6 August 
iost Nii 'l'A1 Wli95. 002480a 
.... , 
Jerald ton 2.67 3.33 3.43 3.53 
Dwalganup 2.43 3.73 2. 93: 3.33 
Northam A 2.93 3.50 3 .1 3· 3.87 
29B 2.40 3.27 3 .1 3: 2.80 
239 2.53 3. 53. 3.23 3.23 
1 75 2.57 3.47 3.63 3.10 
584 2.70 3.20 3.03 3,47 
Mean 2.64 3.43 3.22 3.33 
LSD's (P(0.05) . Inoc 0.29 . 
Inoc. x Host interaction NS 
*Three trials identical to this one were abandoned because of 
the dry seasonal conditions: 
76M3 at Merredin Research Station; 76 M04 at Bunjil; 
76 ME1 at Wilgoyne - via Benny Rock 
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Plant weight (oven dry) 6 August mg~./ plant 
Host Nil TA1 WU95 CC2480a 
Gerald ton 90 129 1 24 97 
Dwalganup 96 125 87 129 
Northam A 1 23 1 55 1 33 140 
29B 98 118 11 2 11 3 
239 93 92 11 5 . 11 2 
175 92 11 6 105 1 32 
584 103 \ 95 102 .96 
i. 
No signifioant differences 
Plant weight (oven d.ry) . 27 September grri/plant . 
Host Nil '' TA1 WU95 .· CC2480a Mean 
Gerald ton 2.13 2 0 51 2.10 2.34 2.42 
Dwalganup 2. 61 2.63 3 .18 2.09 2.63 
Northam A 3.70 3.50 4.10 3.78 3.77 
29B 2.25 3 .10 2.29 2 e 1 3 2.44 
239 2.26 2.76 3 .1 9 2.49 2.68 
175 2.66 2.80 3.81 2.39 2. 91 
584 2.75 2.95 2.94 2.77 2.85 
LSD' s (FlO .05) Host 0. 65 
Comments:· 1, Nodulation of inoculated clovers superior to 
that of non inoculated controls. 
2. There was no effect of inoculation on plant 
yield. 
15 8 
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CLUVER SCORCH - TOLERANCE SCREENING 
Four hundred and thirty nine clovers were screened in the field 
for tolerance to the clover scorch disease. 
The varieties and cul ti vars comprised: 53 chosen as promising 
in earlier tests, 12 from various sources, 175 collected by 
Dr. J~G. Gladstone in Spain, Portugal, Morocco and Tunisia, · 
1 93 cross breds (see Table 2) anO. 6 control varieties/ cul ti vars. 
Contrary to the experi;ence of previous years a number of clovers 
showed no detectable symptoms or:i. any of the three inspection 
occasions. This may reflect irrimunity, (considered unlikely), 
it probably reflects the unusuall1, mild winter. 
Sixty seven clovers (excluding the crossbreds) were selected 
as promising; most were being retest~d following promising re~ 
sul ts in earlier tests. Of the remainder one, Lake Leschenaul t, 
was collected in Western Australia, the others were from 
either Morocco, Spain or Tunisia (Table 1). · 
One hundred and eleven of the 193 crossbreds gave very low 
ratings (table 2)~ 
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Table 1 - The most tolerant c~overs in the 1976 sqreening 
t~ials - excluding crossbreds. 
(rated O = no dis eas e to 1 O = death) 
Variety 
GS 058.12 
47308 D 
26225 
47299 D 
47309 D 
47308 B3 
1 4217 A 
47278 B 
Toodyay D 
47300 A 
47309 D 
47301 
GS 058.7 
GS 163.2 
47300 c 
47283 
47298 
GS 036. 1 
GS 042 .10 
GS 052.1 
GS 010.2 
GS 058.2 
GS 058.5 
Disease 
Rating 
0 -
II 
11 
" 
" 
II 
II 
" 
" 
II 
" 
" 
" 
II 
" 
II 
" 
" 
II 
11 
'' 
'' 
n 
Variety 
GS 058 .13 
Williams C 
47299 A 
Daliak 
Toodyay C 
Guildford D 
14218 
N2674 
47267 F 
GS 058. 1 5 
GS 072.2_ 
47267 A 
-47300 D 
GS 042 .11 
GT 01 $ .1 • 1 4 
GM 084 
GM 118.4 
GT 034.1 .8 
GS 010.3 
GS 041 
GS 057.5 
Disease 
Rating 
0 - 1 --
- 2 - 2.5 
II 
" 
" 
II -
II 
" 
II 
11 
II 
" 
It 
1-1 
II 
" 
It 
" 
II 
II 
ti 
Variety 
18?43B 
39327 YB 
47308 c 
Tbodyay E .. 
47278 A 
Parkerville B 
Boyup B 
47300 a 
ACD 12 
GP 042.4 
:Eake Leschenaul t 
GM 110.2,1 
GM 110.2.2 
GM 110.2.3 
GM 127 
GT 034.2.2 
GS 042.2 
GS 052.2 
GS 057. 1 
GS 057.3 
GS 058.3 
GS 180.2 
4 7271B 
Disease 
Rating 
3 
II 
II 
II 
II 
II 
" 
II 
" 
II 
II 
II 
II 
II 
" 
II 
" 
" 
" 
" 
II 
I b.o 
~ 
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Table 2 - The most tolerant crossbredd in the 1976 
·screening trials 
Variety Ratin,g Variety Rating Variety Rating 
DT 5 0 - 1 MRD 6 o.,.. 1 Y68D 16.4 2 .. 2.5 
DT 6 II DDT 11 . · II Y68D. l6. 7 II 
DT 9 II DDT 12 11 Y68D 1 7 .1 " 
DT 10 II DA20 1 1 " Y68D 21 • 3 II 
DT 1 8 II DA20 17 11 · Y68D 21 • 4 II 
HND 2.3 II Y68D 1 .2 II Y68D 22 .1 " 
HND 7. 1 II Y68D 4.2 " Y68D 22.4 II 
END 7.2 II Y68D 6.3 II Y68D 24.4 ,, 
HND 7.3 II Y68D 23.3 11 Y85D 1 • 1 ti 
HND 7.4 " Y68D 24.2 II Y85D 2 .1 II 
.HND 7$5 " HND 10. 5 2 - 2.5 DMN 2 .. 3 
HND 7.6 " DAW 2 II DMN 6 " 
HND 10.1 " DAW 5 II DMN 24 " 
HND 1 0.2 II DAW 7 II DMN 25 II 
HND 10.3 II DAW 9 II DMN 26 II 
HND 10.4 II DAW 10 II DMN 33 " 
DAW 4 II DAW 1 7 II DMR 7 " 
DAW 8 II DMN 4 II DMR 1 7 II 
DAW 1 2 II DMN 9 II MND 10 II 
DAW 1 3 II DMN 1 1 II MRD 4 II 
DAW 1 4 " DMN 1 3 11 MRD 7 II 
DMN 5 II DMN 23 II DDT 9 II 
DMN 7 II DMN 30 II DDT 1 3 II 
DMN 8 II DMR 21 II DDT 18 II 
DMN 10 II DMR 23 II DDT 21 II 
DMN 1 2 " J.VIN:O 9 II 20DI 8 II 
DMN 1 5 II MRD 3 II DA20 2 II 
DMN 1 6 . " MRD 5 II DA20 1 2 II 
DMN 1 7 II DDT 8 II DA20 1 9 II 
DMN 18 II DDT 10 II Y4 7D 7 .1 II 
DMN 32 II DDT 15 II Y47D 7.3 II 
DMR 1 2 II DA20 1 5 II Y47D 8.3 II 
DMR 16 II DA20 1 6 II Y68D 3.4 II 
DMR 22 II Y47D 7.2 II Y68D 9.2 " 
DMR 26 II Y68D 2. 1 II Y68D 8.1 II 
MND 7 II Y68D 16.2 II Y68D 1 5 .1 II 
NRD 1 II Y68D 16.3 " Y68D 22~3 " 
... 23 -
* DT ~ Daliak x Toodyay C; HND ; (Mt Helena x Midland B) x 
Daliak; DAW = Daliak x Woogenellup; DIVIN = Daliak x 
Midland B .x: Nangeela; DMR = Daliak x (l'1Iidland Bx· 
Ruakura); MND .=Midland Bx Nangella x Dinninup; 
MRD ::;:: Midland B ·~ ;Ruaku:ra x Di;n. D; DDT = D1nriinup x 
Daliak .x Toodyay c·; 20DI = flo,ward :X: Midland B x Dimiinup; 
DA20 = Daliak x (Midland B x Ho.ward); Y47D = Larissa x 
Daliak;. YG8D ~ YG8 x Daliak; Y8~D ; l8~ x Daliak 
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APPENDIX 1 
INOCULATION OF EARLY FLOWEJUNG SUB CLOVERS 
Pot experiment \l' Inoculation of early flowering sub clovers"' 
Rhizobia free yellow sand in sterilized plastic pots 15 cm 
diam. Ten pre germinated seed inoculated by placement in 
dense rhizobial suspension prior to sowing~ Grown in 
temperature controlled glass house 22°0 day 12 hr, 15°0 night 
12 hours,, 4 :replicate pots each tr~atment .. 
Results gm/pl~t fresh wt,; 
Inoculant 
Host 
TA1 WU95 002480a Nil 
Geral.dto:1;1 0~794 0~616 06853 0~093 
Dwalganup o.894 01'840 1.022 0., 114 
Seaton Park L128 o. 960 o.869 -0~127 
Daliak Oo765 o~. 531 o.651 Oo069 
175 o.soo Oc 925 o,. 945 0.109 
Northam A 
I 
0.,626 o~ 790 0.659 0.094 
584 o.809 o.855 0.110 0,,, 121 
239 o~t?54 0.,675 o. 927 0~113 
29B 0 .. 348 0~617 0.685 0<>081 
LSD P<.0.05 = 0~235 
.. 
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APPENDIX 2 
-w w-
NODULATION OF CLOVERS ON DENMARK RESEARCH STATION 
(D .,L", Cha tel and J 'i W" Gartrell) 
The nodulation status of clovers in pastures on the east side 
of Denmark Research Station was examined at the request of the 
Assistant Chief Dairying Division., This request followed 
various reports and observations that the growth of the clover 
and the clover content of the pastures was not satisfactory~ 
Sugg~sted causes of the deterioration included: disease 
(clover scorch;} root rots):, false breaks, excessive soil 
acidity, ineffective or non-persistent rhizobia, nutrition 
(potassium, molybdenum,, superphosphate) '" Mr Hawley (file 
551.,76 memo dated June 30) reported on his early inspection of 
the pastures and said he felt that the major causes are root 
rot ~nd clover scorch, but that the condition may be aggrava-
ted by false breaks, acidity and nutrition,~ Ee noted that the 
nodulation in some paddocks was very poor and also that many 
plants had unhealthy (green) nodulaes.. Mr Hawley's observa-
tions are summarised in Table 1~ 
I inspected the pastures on July 28 with Messrs Mcintyre, 
Francis? Gillespie" Gartrell and Trevenen.~ The overall;. impres-
sion of the older pastures (Tables 1 & 2) was that most clovers 
had nodulated early on the upper part of the root systemc 
This suggests that rhizobia were readily available for nodu-
lationo Generally the noi:iules were confined to those roots 
within 3-5 cm of the soil surfaces Most nodules showed signs 
of deterioration senescence (green-brown colour)~· This dis-
colouration is indicative of the breakdown of the red-pink 
haemoglobin which is characteristic of healthy functional 
nodules~ . The breakdown can be brought about by any stress to 
the plant, e o.g. nutritional disorders, defoliation, over-
grazing, temperature extremes, excessive acidity, above and 
below ground diseases, waterlogging, plant senescence"' 
The worst deteriorated pastures showed clear signs of having 
been most heavily grazed (overstocked?) probably at the seed-
ling stage. It seemed that false breaks, poor moisture 
relation~ and the non wetting characteristics of t~e soil, 
sometimes in combination with potassium deficiency, resulted 
Jb,4-
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in weakened pastures which could not cope with the high rates 
of defoliation and plant death (by pulling during grazing and 
the mechanical effects of the cloven hoof) that resulted from 
the relatively high stocking rates"' One might ask whether it 
was a case of unusually unproductive ~problem"· pastures re.,;, 
sulting in an "overstocked" situation;: or whether the "over-
stocking'9 produced the deteriorated "problem" pastures,, 
Although the inoculant trial at Denmark (76D5) showed that 
more effective strains than WU95 can be found (for the 
yanninicums ·- with the possible exception of Larissa) it seems 
doubtful if ineffectiveness of rhizobia are a primary cause of 
the pasture deterioration,., Isolates of rhizobia from nodules 
sampled from different pastures were made and their effective-
ness compared with standard inoculants in glasshouse tests 
(Tables 3 and 4)~ The commercial inoculant strains in recent 
years have been TA 1, WU95 and CC2480a and a number of isolates 
were at least as good as these strains,. However the important 
" -! . 
point to note is that none of the isolates were completely . 
ineffective; if effectiveness of the rhi.zobia was the primary 
cause of the pasture deterioration the rhizobia would have to 
be ineffective., Of course under field conditions it is pos-
sible that an effective rhizobia plant association could be 
rendered ineffective by deleterious soil or environmental 
conditions .. 
The nodulation of the younger pasture (2nd yr Larissa, paddock 
B27) was variable. (Table 5)o Many plants.were either.not 
nodulated or were poorly nodulated_. . The colour§ size 1 and 
nodulation of the plants within the windrows was better than 
that between .the windrows where many plants had died. Some 
dead plants were nodulated and fairly large (up to 12 
trifoliate leaves)~ There was no evidence of root rots, there 
were some symptoms of potassium deficiency; an earlier inspec-
tion might have shown more recognisable symptoms0 
Surviving plants between the windrows did not +espond to 
dressings of nitrogen, potash, phosphate, lime~ sulphur, 
molybdenum or cobalt applied August 13,. Grasses and non-
legumes weed showed a colour response to nitrogen~ Responses 
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may have been obtained on the clovers if the treatments had 
been applied earlier~ 
It is not known if the poor second year nodulation between the 
windrows typified what happened on the older pastures in their 
second year0 The effectiveness of the four isolates from the 
second year Larissa was at least equal to the effectiveness of 
WU95 (inoculant strain used)~ 
The Station manager said that the first year growth was rea-
sonable and in the absence of information on the nodulation in 
that year little else can be said. It is possible that nodu-
lation and inoculation were poor in the between windrow areas 
in the first year~ If this was so then it would be expected 
that there would be little build up of rhizobia in the first 
growing season., 
Conclusion 
If the problem is considered sufficiently serious growth and 
nodulation of clover, from sowing on new land.should be 
examin$d in simple experiments (±·Inoculation, fertiliser, 
liming, + windbreaks). -
There is no indication that inoculant strains of rhizobia are 
ineffective on cultivars grown at Denmark. 
Note should be taken of the water relations (non wetting soil?, 
surface drying of sandier areas} and distribution and persist-
ence of clovers in problem soils - from time of sowing. 
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Table 1: Summary of Mr Hawley~s observations on condition of 
some pastures on East side of Denmark Research·Station 
' " 1, 
Paddock~ Nature of pasture 
B 4 
B22 
next to 
B 4 on E 
B24 
Nth 2/3 
Sth end 
B 9 
Nth 
(upper) 
Sth 
(lower) 
Sparce subclover 
" useful 
grasses extensive 
sorrel areas 
very deteriorated 
Dense pasture 
despite consider-
able loss of 
clover just after 
renovation" 
Close grazed., 
vigorous 
Semi deteriorated 
pasture, lacked 
density., 
Perennial ryegrass 
a healthy green 
pasture very 
poor., 
Patches sparce 
clover 
yellow ryegrass 
Density was much 
improved where 
Dinninup sown 
Woogenellup 
Severe 
deterioration 
History 
Hay Trial 1975 
with "! 50 kg/ha 
S/A~ Benlate in 
1975,., Nth -i had 
lime 2it/ha 71& 
75"' Established 
71~ Clover scorch 
problem in 75 
Renovated autumn 
76r. A~ran 34 at 
110 kg/ha in mid 
April 
Hay trial 1975 
Benlate & S/A 150 
kg/ha in 750 
Agran 34 at 
110 kg/ha in mid 
April 76 
No nitrogen in 
76~ 2it/ha lime 
in 73,, Hay trial 
75 with Benlate 
& S/A 
pH 
4i: 5 
in a 
dense 
sorrel 
patch 
sub-clover 
.symptoms 
- 1.~ some with 
root rot 
2.,, Stunted 
reddish 
. plants with 
no or only 
sparse 
nodules,, 
Nodules 
frequently 
green. 
1., No root rot., 
Roots ex-
tensive~ 
2,. Nodulation 
well. devel-
oped on all 
plantsc 
Some green 
tissue in 
some nodules 
1" Well' devel-
oped root 
systems,. 
2 ·:· Nodules 
commonly 
green 
1 ·~- Root rot in 
some plants. 
Paddock 
~ 
l Nature of pastures 
;1 
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Histqry 
f 
pH ~ sub-clover 
symptoms r ---~..--~~-~------..--..---...,.,...,..,..------t----..--------~~--f--~--!r--..----------~--
t: 
B27 i 
On windrows ~.ar:j.$Se lush., 
g.enr?.e 1 very 
;p,r9qµ9tj.ve . 
;'75-750 kg/ha 
super +Cu, ZN+62 
KOl 
1,, No root rot 
Very' healthy 
Between 
·windr9w!3 
J;i~;r:~~~~~ 90Y~i!'.' 
~?-tcP,y .@:rowth · 
-pQ9r,,,, 
~a,pj..¢1 c;lete rioT-
aticm in sward from' 1st to 2nd irea.r <Iiir9 d$ry?) . ~ . 
Mr aaw+ey's comments: 
·~76 ·250 sup.er 
+62 KCl.. -
1 -~ 
2,., 
3 "' 
4 .. 
No root rot 
Purple· 
leaves~ 
petioles & 
stunted 
growth like 
p defy in 
some places. 
Stunted; 
reddish, not 
nodulated., 
Stunted, 
yellow, 
poorly nodu-
fated with 
green nodule 
1 <) aoot ro~~ ~nd clover scorch on susceptible varieties 
¥~:rlo9p, Woogenellup and Mt Barker which are worst 
r;i,~:feq~eq. by the problem.. Aggravated by false breaks<l' 
H~gh a.qj,d,ity ~d nutritional (Mo?) problems may be 
affeqting ail varieties in some situations~ 
~roolem. oc;:curs on the sandy and sandy gravel soild through 
the dis~rict (Willbay, Kwila1up and Kordabup sands). 
H~avier soils such as Karri and gravelly loams appear to 
e sea~~ problem"' 
s. 
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Table 2 Notes on Denmark Pastures examined 1976 
Paddock Nodn* I PH~ 
B27 J:iarissa 3rd yr 3. 1 5e8 
Real thy area 
Poor area 2.9 bo3 
Remarks 
On hill, gravel, 
good qlover 
Low lying, sandy 
much clover but 
generally poorly 
grown. Potash · 
deficienc:v 
.,.........,....~~~-----------+---~-----+--..-----....---------+---------------...-..--~--~ 
B27 Larissa 2nd yr 
within windrow 
Between windrow 
B24 + Hay 
- Hay 
Horse paddock 
B22 
5.8 
2.2 
1~0 4.7 
Red plan,s 
2.5 
Small 
green 
2.8 
Large 
green 
2.8 5~2 
2.8 
(-good clover) 
5.3 
(poQr clover) 
4,,8 
5.3 
Clover healthy 
Many bare patches 
dead plants, poor 
nodulation. No 
response to late 
applied K, Mo, 
Co, S, super, 
lime .. 
Hay .1975 ~, Agran 
mid April. 
Heal thy grass es. 
Low density 
clover. 
Woogenellun, 
Seaton Park. 
Mt. Barker. 
Poor pasture, 
yellow grasses 
No nitrogen 1976. 
Poor pasture 
sorrel ·1ow density 
clover •. Mt. 
Barker, Seaton 
Park. 
Woogenellup 
strawberry. 
Dense close grazed 
pasture 
* Nodulation 0 = no nodules , 1 = no nodules top 5cm roots, few 
below 5 cm; 2 = few top, none bottom; 3 = few, few; 4 = many, 
few; 5 = many, many. 
¢ 1 :5, soil:water 
.. 
Table 3 
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Effectiveness of isolates of Rhizobium trifolii 
from Denmark Research Station: 
-
Isolate and source Host fresh wt. (mgm/plant) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
18 
1 9 
20 
21 
22 
23 
-
-
-
Yarloop Larissa 
3rd yr Larissa paddock B27(healthy) 284 159 
II II II 270 176 
II " II 338 170 
II " II 262 180 ·. 
II II II 304 180 
" " Poor area 334 1 65 
" " 295 1 41 . 
II " 330 170 
" " 279 1 61 
" " 312 1 56 
WOO§. Mt. Barker paddock B24 255 1 70 
" " .290 182 
" " 183 1 38 
" " 224 1 51 
Horse paddock 314 1 61 
" 31 3 1 32 
" 276 1 29 
II 290 128 
" 319 123 
2nd yr Larissa 262 170 
" " 293 174 
" " 274 1 47 
" " 270 189 
TA1 356 209 
WU95 300 187 
CC2480a 377 1 99 
Not inoculated 1 70 102 
,-
Glasshouse/test tube test 
Table 4 l?ot expe;rime!).t. J;noculation of yann1n1cums. 
gm/plant fresh wt. 
Host 
Yarloop 
Larissa 
Trikkala 
Woo gen ell up 
WU95 
1.04 
0.69 
o. 54 
0.78 
Inoculant 
CC2480a 
·0.80 
0.53 
0.77 
0.73 
Trikkala 
259 
260 
278 
228 
271 
281 
250 
244 
220 
273 
220 
238 
259 
349 
260 
262 
262 
245 
238 
276 
279 
258 
264 
245 
295 
302 
148 
Nil 
0.10 
0 ~ 11 
0.12 
0.09 
-
/7D 
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Table 5 Nodulation* of Larissa clover sampled on 2nd yr clover& 
paddock B27. Denmark Research Station**· 
Small Medium Large 
Location Sample Healthy Poor Healthy Poor Healthy Poor 
BetVi een windrow 2 ( 1 ) 0.4(19) 2.8(6) 0 ( 1 ) 2,0(1) 
2 1 .3(3) 1.7(17) 2.4(16) 2.7(11) 
Mean 1 • 1 2.4 2.7 
Within W/R 1 3.4(5) 3.0(20) 3.1 (17) 
2 3~3(20) 3.5(20) 4~0(20) 
Mean 3.3 3.3 3.5 
( ) = plant number 
* See footnote Table 2 
** Small, medium, large - plant size 
Healthy ~ green plant, poor = dead and/or unhealthy plant 
.• 
Mean 
L7 
3.4 e 
